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ABSTRACT

\\5Three component tests of models of small caliber projectiles (Cal.
.50, Cal., .60, and 20mm) wers conducted in the Aberdeen Wind Tunnels
at a Mach Number of 1.72 to provide aerodynamic data at high angles of
attack. These results are to be used for computing the forces and
motion imparted to a projectils when fired from high-speed airoraft.
All projectiles were aerodynamically unstable. The addition of
rifling increagsed the fore drag coeffisient with little effect on
1ift and moment curve slopes. The test results are presented in
graphs of aerodynamic coefficients as a functicn of angles of

attack.
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INTRODUC TION

This report presents the results of tests on three small caliber
projectiles (Cal. .50, Cal. .60, and 20mm) in the Aberdesn Supersonic
Wind Tumnels at tha request of the Office of the Chief of Ordnance.
These tests were conduweted to determine the stability characteristics
at large angles of attack for the small projectilez. The results of
these tests are to be used to calculate the motion of small projectiles
fired from moving aircraft. Although the projectiles are spin stabilized
in flight, the tests were made without spin, and the results must be
interpreted with this condition in mind., The effect of rifling on the
two small caliber projectiles (.50 and .60) wes determined. These

tosts were performed at Mach Xumber 1.72 during the period between
25 Novemoer 1947 and 1 December 1947.

DEFIRITION OF SYMBOL8

? = Supply pressure

Ppg = Test section static pressure = °

o
[ ]

Pressure on model base

2
Pre Ma
:%Pvzg _E—m_
2
L = 1ift force

N = Normal force

Dp = Total indicated drag

m = Pitching moment about the center of gravity

CL 2 Lift force cosfficient = aL—
c = Normal force coefficient = ——

D
c = Totel indicated drag coefficient = _.E_.
G

(Ppg -
c = Base drag coefficient = 8 mb)"b
’ ok
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ch = Fore drag coofficient = cDT - cDB
m

0y, = Pitohing moment cosfficient = —

gh

Reynolds Number = %ﬁ

Air deusity

Viscosity

Veloolity

Mach Number
Ratio of specific heats = 1,406

Model frontal sirea = .%r_. d2

Maximun body diameter

.2
= Model base area = - dy

= Diameter of base

do-;n-»qxfdihg
*

APPARATUB

The tests reported in this Technical Hote were performed in the
Bomb Tunnel of the Ballistic Research Isboratories, Aberdeen Proving
Ground. This tunnel is a continuous operation, closed throat, variable
density, supersonic wind tumnel with a 15 by 20 inch rectangular test
section.

e i A e i 2

The tuanel is equipped with a three-component hydraulic balance
system with the following characteristicss

High Scale Low Scale
3 Component Capacity 1sagt Count Capacity Is2st Cout
i £ +100 tc -100 1b 0.2 1b +25 to -25 1b .05 1b
E Drag 0 te 100 1b 0.1 1b 0 to 20 1b .02 1b

Homent +800 to ~800 in-lbs 2.0 in-lbs +200 to -200 in-1lbs 0.5 in-Db
MODRIS
Figures 1, 2, and 3 show the prircipal dimensions of the model
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configurations tested. The models were equipped with offs2t struts because
of the limitations of the balance range in angle of attack. All the models
tosted were two inches in diameter. Figures 4 and 5 show sectiox views

of the axial and offset strut installations with the 2liernate bases.
Figures 6 through 14 are photographs of the various models and their
component parts, as well as the support strut and strut fairings. The
models were constructed of aluminum, the strut was made of stesl, and

the windshields or strut .alrings were Luw uwwsd lrom brass. Bach base
section was equipped with three holes to transmit model base pressures
through the hollow supporting strut to an absolute manometer for base
pressure determination,

TEST PROCEDURR

The models were installed on the tumel center line. Angles of
attack from ~10 to +10 degrees were covered with the tumnel at & constant
supply pressure of 49 cm of Hg abs., at M= 1.72. Using the alternate
bases, the angle of attack range from +5 to 425 degrees was covored at
the same supply pressure. Lift, drag, and pitching moments were meas-
ured with the hydraulic balance system. Supply air temperature an:
pressure, model base pressure, and test section static pressure were
also recorded. To prsvent flow in the annular space between the zmodel
support strut and strut fairing, the pressure in that space was main-
tained squal to the model base pressure for all conditions. The supply
section total pressure (P,) was measured by a total head tube in a 64~
inch diameter section upstream of the nozzle. The supply temperature
(To) was measured by thermocouples in the supply sectioa.

During alls tests, the supply prassure was maintained at 49 ecm Hg
abs. giving a constant dymamic pressure of 3.61 lbs. per square inch aud
a constant Reynolds Number of 0,21 x 108 per inch. The characteristiv
length of the models was 2 inches. Throughout the test, the supply
section temperature was 100°F, and the supply air specific hunidity was
maintained below 00020 1bs. per 1lb.

Schlieren photographs were taken using a parallel beam optical
system having two 18" mirrors of 15' focal length.

RESULTS

The force and moment data oltained are presented in Figures 15
through 19. All data have been reduwced to coefficient form uaing the
relationships given in the Definition of Symbols. The reference length
of the models was the maximum body diameter cf 2.00 inches. The c.g.
locations chosen for the tests are 1listed as followss
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Model Configuratcion allbers from the Base
Caliber %0 1.466
Caliber .60 1.765
20mm 1,719

Figures 20 through 22 show the location of the center of pressure
as a function of angle of attack for all configurations, caloulated
from wind tunnel data.

The angles of attack have been corrected for a deflection of the
supporting strut under load. The change in indicated pitching moment
dus to strut bending was canputed and was in all cases smller than the
unoartainty dus to balance imccuracies. The 1lift and moment curves
have been translated so that they pass through the origin. This was an
attempt to correct for the variation of flow inclination over the pro-
Jeotriles.

Previous tests have shown that the type of support used with
thess models can influsnce the model base pressure, and thus the. total
drag, but that, in general, the flow over the portions of ths model
other than the base is not affected. The effect of the strut is limited
to the wake, and consequently, appoars only as a change in model base
pressure. Accordingly, the drag coefficient data presented in Figures
15 through 19 are obtained by subtracting from the drag coefficients,
determined by the wind tumel balance results, the base drag coefficients,
determined from mezsurements of the model base pressure and model base
area., The resultant fore drag ccefficients are felt to be free of strut
interference effects.

Accuracy

In gsneral, the wind tummel balance system can be expected to have
no error greater than about three least counts. The angle of attack
measurements are considered relisble to within about C.05 degrses. The
resultant uncertainties in the coefficients are as followss

CN - 0.005
c - 0.026
m

D15CUSSIOR

Drag Date
" Fram the data of Figures 15 through 19, the following values of the




fore diag coefficients at zero angle o!! a!mk were obtained.,

Table 1
Configuration Fore Drag Coefficient
Caliber .50 +162
Caliber .50 (Rifled) .166
Caliber .60 ~180
Caliber .60 (Rifled) .182
20 «270

1%e rifling caused an increase in the drag coefficient as might be
expsctud.

Norma]l Force, Moment, and Center of Pressure

dcN ec
Table IXI shows values for 3 s 3 I at zero degrees angle of attack,
X x
and calculated C.P. locations,
Table II
dc dc
_N - ¢.P. Calibers
Configuration d_‘°‘_ d From the Base
Caliber .50 047 .070 2.96
Caliber .50 (Rifled) .047 073 3.02
Caliber 060 0047 0070 3.26
Caliber .60 (Rifled) .047 073 3.32
20mm .047 .066 2.91

[}

The normal force ¢ rve slope at zero angle of attack for all con-
figurations tested was the same. Rifiing produced a small change in
the manent curve slope. For the assumed c.g. locations, tabulated on
page 5, all configurations showed an overturning moment, which produces
a destabilizing effect.

Effect of large Angles of Attack '

The date indicate that as the angle of attack is increased above

" o
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about 6 degrees, the o.uter of pressure shifts rearward, and the normal
force curve slope increases. These phenomena appear to be associated
with the thickening of the boundary layer over the after body, Schlieren
photographs of these projectiles show a thick boundary layer region for-
ming first near the back of the upper surface of the body and traveling
formard with increasing angle of attack, see Figures 23 through 26. As
the boundary layer increased with angle of attack, the effective upper
body swface was modified by the accumulation of boundary layer sir. A
cross-seotional view below will illustrate the change in the shape of

the surface.

— THICKENED
BOUNODARY LAVER

ORVGINAL
CYLINDER

- ——

‘ = FLOW STREAM

LINES

The center of pressurc moves further aft, and the normal force curve
slope incresses until the angle of attack reaches about 26 degrees. 1In
the neighborhood of 26 degrees, the variation of center of pressure and
slope of normal force curve is nearly zero. These results appear in
Figures 15 through 22.

Center of pressure locations in calibers from the base for X = 26°
end X = 0° are listed on the next page.

8
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Table III

o~ = 268° ° x = Q°
C.P. Iocation in C.P. lLocation in

Configuration Calibers From Base Calibers From Base
Caliber .50 2.28 2.96

: Caliber .50 (Rifled’® 2,35 3.02
Caliber .60 2.40 3.26
Caliber .60 (Rifled) 2.45 ¢ 3.32
2Cm 2.19 2,91

CONCIUSIONS

The entire group of small projectiles tested were found to be asro-
dynamically unstatle.

The addition of rifling on the Caliber .50 and .60 projectiles
produced an increase in the fore drag coefficient and slightly increased
the moment curve slope.

At large angles of attack, a rearvard travel of the center of
pressure, and an increase in the slope of the normal force curve were
observed. These effeots were apvarently due to the ircreasing thickness
of the boundary layer over the upper surface of the after tody.




(60308

IMSS-NOILDIS NOIS3A

£GW 1dVv OSTVO
OLESW “T13HS 130OW

SIHONI NI SNOISNIWIQ TIV

&
g
=
=
3

8167

- L8L°E

£96'8

pr-62-C ‘SNOISIATY © 8UEP9 O DMa

1d30 QYO/M FINVYGHOIDY NI

ONITFE/M OFLSTL NIHM
SEUSW GQILYNOIST O SHM OPESH FLON)|

I 9/4

16




L8D301 IMSS-NOILDIS NOISIQ

6€11dVY O91vO
SrESW “T13HS 1300W

SIHONI NI SNOISNIWIQ

— H9Z — ——- -

e -
957" Vﬂ —A!

i L I Y

I

p—— 000 2——~
—

T

9167

U6, —wf— -

gy —

=

9-E2b bAFY 0909140 9MQ

1450 Q5 0/ 3 INVTHOIIV

NI ONITS15//A OFLSTL NIFHM
SEVSW QILYNIISTG StM SPESH: ILON

2z 9/

144

1449

11

A




LBAONBZ] IMSS-NOILIDIS NOISIQ | 08505550 svb04 GUYONYLS ONIT41Y,9M0 1d 3G THO/M
- " 2067 —=| IONVYTHOIIV NI INI1F1Y
L6W TIH % Od HLIM GILSTL 7700 FLON
gEeESW - T13HS  1300W .
SIHONI NI $NOISNIWICD C 9/
[¥,1
| S _
. &
. 4 ~ o
yeer \ 02 ~t=-| B orl _
/ 295 |
_ ST = - - i
Fo L —r
S 5% - S " 5
® N 3 S _ N
* _ N
\ A g AN
.OWQ - \N\Omn\ Q\MM‘ AN
o 170 ) —o
pa-— gsc8 -

12




8. 1dIS[STINNNL GNIM DINOSYIdNS
/EVYSW  “PEVYSW SIHONI NI SNOISNIWIQ
CYESW T LYESW + 91

SINLDIFOAd 1D 09 2 0G HOA
1dOddNS 1VID3dS 40
MIIN NOILDIS TVOIdAL

iSvyg 13QOW
LNy1s
Q._m_ImQZ_BI/
em\/ \
R T UV... sn_nlalad
e 55
‘'VIQ $29-
"WIQSLES

'VIgOOO¢

13




8%.1d3S

STINNNL ONIM DINOSYIANS

6ECSW 2 BEESW

SIHONI NI SNOISNIWIQ

e 2/

JNLD3IMOdd WWOCZ 404
1OddNS LHOIVYLS 40
MIIA NOILLDIS TVOIdAL

jsvg 1300W-

Q13IHSANIM~ N3y 1S
gy

N

. \Dl ﬁﬂhlmlmlm” = _w. e .l\..qt..‘iu.*l
/ e \ Y s
'vid mNO.I*
'VIiQSLE
‘YIgT96°l

/10 180T~
VigooO' e~

14




‘10PO [oUUNy, PUlAL 01RD0foad wwIgy ‘6¢S SM L TUNDLL

*10POI 1oUUNL pUiA ‘OIRd2foad Wy ‘pee S 9 JUNDILL

15

PP

L b




*19poyt torunL puiM ‘(POUTY) 0IR00{0Id 0g° 18D ‘gel S 6 JUNLLL

*1opOJY 10tuML PUTA ‘O1ROIfoId 08 *1¥D ‘OFS E) 8 UNDLI

™

mn

e

16

AROR TN W V]

.

[

i g L ek i C Ll A

TR




*1opoJY 1oeuUn, PUIA ‘01RS{0Id 09" “1¥D ‘T¥S SM °IT FUADIL

17

*1opoJX [ounmy PuiM ‘01Ra{oxd 0§ 18D ‘1¥E S 01 JUNDIL




*19PO [omum, pumim OIRSafoxd 09° 18D ‘g¥e SW 61 JUNDIL

18

*1oPOIN TouunL, putA ‘(PIUTY) 9IN3foId 09° *1ED ‘agy S 21 JUNOIL

Lk WLl b e ok [ANNTENTR PPIRIP PTeTet e gl bt RIS P T AT TP T YRR PR




“JepoIN 19umNY, PUTA ‘Z3uanodo)) ITNe{od 09° T8O ‘E¥S BN V1 F L0DLI

s

R

?.

el

* o'
ﬂ\.mm‘ \az oy nan OB

19




T Y R T ™ T sau
[AS PORR £223¢ 31 B i Iw WK wt T ik i
e 1 § it H 4 i + . ;
S 3L FDES ST 13 = : ¥ 3 M i |
S T he 20 58 f -~ o - LT S + 34 $
PR RO e 51 ‘ | ik x _f* S ki RS
= R S 5ot - + 4= i T E
tRES CoM 2301 Croue tpats - } t * T t - ;
i N - 1l i Ll - %
S AT T T o ™ §3 o 3
TADS Los i PS4 > - - mm 3 s & H
1% fo o j 7 =
=t a1 T 3 A S B 52 *
s 1 = A it 7% ‘]
IR ST SR el i s o : ; 3 4
ieetess . - + t raae =2 ' ¢
33 S N FIEN 13 . = = g {8 T ¥ i .
S0 Sl ¢ k i S - S S S b -
: R SO been i Vo F § ~ f —§ ede 3 3 Sere IO
s s v g
R NN ik T L = - 0t N m T ] 33045 H e
. L1 ¥ m - M ,_ 3 " H
peas H 1 3 i * - = S
s | Rixd b1 b B L i =ik :
e2e T SHEE 1300 S §e, HIE Pl 3 i
. i s 4 NI 25 : & . " 3 1
! : it 8 x! 1t L fii : SR MR IR S _ b
T 34 Hn $ie S s T G RT a3 !
= p + RER I b 32 iera oge P e T
o 1Y -1 AHREINCEE 4T it REIR it RN H i % = Ll I
> . + + = Hetdyrrttritetiviets M o 223 s
T =13 T 3 1 : £ T faid e ie
+ N 1= 1 i e =
f - %, s i) ? 3t T “ et o5 5t St 1163 .—
= f Ha - S i 23 it 3 Hag R W =
N s £ % ; : : £ Has
T 3 B ? ! it 1Es238s s 3¢ se3sE b X ;3
iy ts 1 1 3
1 ; 1 2] i 3= i 33 3
! SR E R i e 3 :
| i il e i : S
1. : 1 it
T + Sage o5 7. " .
L o Hi g i ;
O A Sl N i 1At s b1 + B
WMEE ESES ES s 5 2 i
Teetrietes e 3 =
Gdnd b dprart SEpMT bt R LIRLL 0 i £ >
eieEat Liots ppee sieR ro2oe (I IR 5. SR S ik o5 51 EN o o : £ 2
Pl e 8 = X33 ook A 85 tagaE W i e T s BE =
FEo g oot TR o " =g R =3 ,ﬁ.Lwrl‘l- 38 ereLe: rtosell T Ll
S O -+ -+ - 1 CEI e B 30 + =3 37T I 2 K 43
O s L = O U B pmmn -3t H ot frese s I Siuhchroy csag et sii%s REct ctae Teegey LR T g %
122 sagisioams st Y + =2
B 8 Y oA 13 (B 352 3 jes2 = JIE2E N A
_ RN o = Rt T ;! 5 e R aua o4 3 ; - TQ. M
32 tag 2 gass 2222 St ot riitrereds Sattass: Toon =
TERITIE] 5L I B M JE2S IS a2 8 b5 3¢ F i3 jast
e % D IR 1900 U0 OO Tt £ s tiideni e’ RS s 3 iis: 13
L TR i Ok et £ 3 = = i E Iaitisaet I ; 3 ! £5] g ik
35551 fiat OER VPO Jevt & R ESR g 1 2 ; 3 : i 1
5 b SRRSS Jet T 3 1 —+1t K s 3
sttdrizsgrios p ) - 33 3 1 = b ;:
e ~ 130 afe ¥ 2 ssazes agrasages 2 3 o 13
98 S I IL Jra it o Il R 3 b3+
Liedre 1 juaes % 8 S
T H : 3 t
i ; + I i %
I : Y
§ P58 QI 83 T it )
R R it milifiE i : iy nikg e
B3t S 26 = } : 33 S £ S et Retas Oy
+ p IR iig SRt fests e 1 ; 13! "m ) ! i
5004 SEabs JEiaet SuliCy fanss 525 co ~ i by -+118 133
geiae g o % 6 9 & : 4 1 s 3 b+ e 332
tysct rheey Moy $2333 54 : x 4 333 $ 2 iRt 33388 b
A2 24t : R i s £
I 3 358 ¥ g3 e 33 s - Teols fads
oo T t+4rd T ¥ ! i 38ases $ 2 ~piis 3.
i34 1137 3 Rt £ 143 33334 f 3 i
353 3 : " 7 3! :
- ! 3333 0 : $ 338 { 53372s it
H t H 233¢ 3 HahEe. " +
b + 3 3 o
2223 . goeees. e
asd . ¥ I T H ol sxss y $ed -
T 3 3 3 tois +- -
TH ; i3t Sagrisstiast asisistans sissiingiin R T T e
¥ + 3 1% 3220 T seass ras3ds }
s ceapsresesd 3 < +3 s ¥
i : t 333 e Epeisss it
- i : : immn
st TR Hi s gHE FHHHE R HH H
2333 da3e8iEnat: HH 35888 33283 $3333280
¢ : : : i i :
LR i lig $313331 233 23 33 i
$33i8uge in es + 1; 8334 sasiis B et 133 1833
st 3 H b g2t EheE 3 st a £ st el
e % s 22 53 o8 8 2% oo pe bs e 33 244
133 5t 23 2% T IR IR .::..m“ % 3 1H , 33T 33 3 +3333 u%m 035 3 3 $t
s23isei. s R THT HINEHRHHT $ 232 HERTHRIG A sty 3t 2328222088 H it 2 L L

20




t Y 1
. T TEE L s R I PP TP T
1 : : it m_m”. aRiRlit G i i MR i
2 s b ] 't b1 133 & 1 Ly
; i it e U R E G LRI TR O , giiih i Hi,
> : i1 132, 1 Nl g 1 t ¥ ? i1 g
\\ . 3 4 " R L0 m% i3 5 .
'y < 1 it b2 t 3
& ' 8 381 _ \ i 4
e Hy fit umrmmm 1 m. i i ] 4 ¢ Sl 333, »w it A 3 "
; H } mwmu& HitH: ; Hit it t2333! Hetittatiet i
o ; i iR wﬁ il IR it i 1l er,,m
t It H H
b H L o H i ' ’ 3 ! i :
% it ﬁ Hte L ; R I5IN e N m_ " H 4 i
*t he + . 1 H H k2 3 M vy 4
gy 1 HHE ¥ T 38 Jk 3 B i b g DAl i itk
i Mtk i i L MR : iR R RINN , AN A RN :
Gty i + FHHR Y ¢ #, 11111 L HI Y :
4 {4 [Jisti it i Iy 3 )] s i z___: i b H R H
1 i lrrn.y b e Fod 3 333L8 4, 14 4 " 33 ~_ - ol é o d H b -
i35t 1E] HE ¥ ' 13 f H t ¥
] il R 1 TR 1L HaRHT X i H
: 13 $ H E: i E I . 3 ol 101l X n 1437
A R it o HHAH B Wi e ]
i3 Bl i I dids X RRARE IR RIRI R RIINAN :
& 1358 i3 g i - § $igpit i T s I HM 13 3 "
m HEa ﬁm + jiah 3111 3 iR 1h MM_ sl dpEaes t i R
: 3 i bifidiiss M st Hi- HIPHHH § it i1 ¥ } X% | |
i e e R i L R M T
HACE Y T it B o e MET SEHREH T E fHE H | ¢ (R
s ?%T I st S bR R 4 LR it il 113
» tiigs s 31, 1% 3 5. 03 31 1Y Y . i b ¢ b3
b ebH $HIH Tt H i HETE Y : ¥ H 1 - ¥t 3 .1 1
T T b T R HHhE i ; il 3 SRR
it : H B3i: THEIEE £ g ot 11 H
£ i3 31 (53 q 1P H i b3Ei . PR 8T
£ H ? HEHtH e : tHH H t ¥ .& ! it
H H B e : b T - i H T $ H
. B, 4 b3 2 gh; thadtaniged 23 3 1 g $1s pid Hi: hE ML RN
s o g 13iss H siis 5341220 B etk H t _aw L il
st it R H H H e FHEH B {Ht 1 i dijestRidtizesis N
t 1yoesilip " H H g lissiice } 3 ¢! $i5id 4 it 4+
i HH i 3 s $itdiiiaaisiait ss IR SIS MR ML T T 1 J
iy H SHECHE i HEpiiRti il . R ITER I o RO . .
R 412 teiat i5: HH HHH Hisar HEHHH Hat HHT Hi e fots
b B i H H s3itrh Sy e sl - BTHE Fadil gl KL ' {
dgtiiit i fH ¥ H il Hin i Retiiis gt : i BRI g
il Butdn H 3 Hl e N SE N agatsl LY HE i
S3081:pMS T2l EHET Rq s LARN5E8S 3 AL S0 t THT 1
i 4 €] { i Bhaka N iy AR ¢
ot} « HH Sgrrr e gt -
3 - ! 1 |
= w1 ; Al i I N O ST (I L, N !
H F : : HE 1 IR : 1kt e UAS UL el et et #
' RN HES s I Ve s I : g8 L' h *
i Y e 8 | A 3 A S e e T 3 H
L Lb =9 + i, 1 41 o HE SELEE b by dal e B B L5
3 £ i S e e s _ s
i1k o el e L _ h
eh ] : ¥ H W L3l iy H i3 issisallr il o i t et
£ HhHHabtebod iERAh: HELL AR " Tm g 1T B b T E B )
saa N £ s i i BT T b e 3 T it E1T-38 il 3
A Fiih G O T e
m.vl‘f. frtp priv bt t 3t "m. j3siartazes 2 TR fakrena s D T +
TP Tes TR f,mm o ) wwm..k N nm.kw ; wnm seafasats oy RMEL: _x:_”m s 38 J_M_ 3 4
T4t b 12 o H = i £ -+ 131 P e H * b33 i3 g o o5 s ¢ &
- &wwr Rl o e ek 23501 R TEMEREN 33 AR Hadeit 415 phaE - 0T D i3
g R L] s iptiicig o wumw,” ey THI i it figtia T !
A Sedigehnths i SPEE: vl Ea SR TNYD e 1y ﬁ@;. i ; i : 3 i .mm
Sl di it egaiiin sl s iy d i ST Bt e i
e i F Mnn% me 4 Jw-:,” i i i% ilveglis v ss i M e ! w.w &
R ? e ki 2ok KR oo oy -+ pH-1H R H e, } saage 2ent -t 3
g3 £ I . R et: AR LE b e Bt g4 tH frh T3 iy H-
B sd W% e r.ﬂwﬂﬂn ¢x+r.m.r b3 3 x SIS 3 L ChE: w*.m $
i =] I 3 R  Sing 15 1 T IR g isit ¥ m.ﬁ_
Lk i E i O I alk o MR e ARk bl in
= H3 S B asd s S NN 3% N i ses. il i ot ARSI 234,
AR i “ﬁmz o i T_,.F"Hw rbeditidnki 2t R S i AL 1
fgeeion HE -t HE SN 3o sgeazasignssissts : S i M A8 aaR: e siss Sooagieoas teos Sapa tesures
3 <K Zwﬂx .1 ¥ T . 3 = 30T i 3 e - i ¢ 3 3 =
3 T itk o 3R OE P b EE | T . 1l L W_ s HiL e :
il 3 e SUR I Gt R S : RIS AL S SR 1 U5 I S S L S A SR - 1o i ¥ e
: P i e W S A A H: 5252 00 N A ST o:) ¥ i PN wal Iy i
o 1 "y oo - MUK N i N ,M L ! M 3 = - ¥l
g e - IO S O E0 S~ BRI £ I e
, H tE - =~ . 3% i ' L
- ] - t ko m._ El
. 7 bt 4 bt Lol sann akd + ++ -
: at giad ! : - £ : !
a 3F § ) L} - ¢ s R b b o df - e $ e e
: 1 e I WA RO % : , :
2 : eet | ; B s 2508 01 who i bt £ =i

21




: teese i e 3oset xgeg gos: . Ty TR T IR T T -
:: assss bo3i P e s 8 o 3t It 341 i 331!
BHERER R T S X i aiaa tatd jo' 0 g iR iR ihiRi Uitk e i
Y ¥l siaarnes 2 1 as A > dags 3L T Ty 2324 T SaE 3431 H
TR A e IR AR UG . X s - 3] i ] i R T 1 1
Sl e e R W RE M SIS S IR SRR s R
L Mﬂ st G b PRI 1 e bese it - R A1 ! » AR SR TS R Il i i ! :
e Fhv 3 - iy $edeiid T Foc ork 3t T Tl s : A T : g oty : P e
Mg Mg 51 HEI H 223 P 00 > i 3 26 1 s M ! ; o M
T bt PR £33 =t £ g B M ) 2 N i
i - g 22T IR BVE ol it " SR : oy - =~ 3 ﬂ e 1 . 1 3
fre-trerHt Sa3iege g 3y 7siacsei ke e ¥ 3 : v > ~ . R
EEEER T PR L L Ll T T M _ o
SR 3 s i Hit s b = X T e e Jeat e + . . s :
IR S 11 Ltk gy S 3 L A 15 - P 200 + Y.
i e b s EHE 8, F- 3 i - } - S5O0 T i " i , .
Sl A S3Rg X602 Sasll ML St AN IR Sl S T < ™ 1 - HA R - S SR SR B ! Rl
FLE r oA HE RRE, B ES BT P BT e % | =z 3 - L E ik i :
EF b S iss stitetrigre LSRR S S gb nansk <41 *n * pse * 304 T bt sa% o o 3231 Mw‘ 1 w NE $23 H
- B poicg S — r = = S =t IR iEa P8 q S il
o PR X 3 w3 fu...wt , 2L W R ;.: ndid | 5 .q_. 3 ; I i g
19538200 123 FH L F oo L FoF GEXRY- -+ 1 TR Sk - = T i . 3
HE 3 - deee s ke ha o b o I ol g 0 L7 t - R = b o b P e - .w_ 418 I ;
o i e g g oo g G =i S SRR ORI IR R R i i TE | ]
P L et B R wl i n. W.Tl; P b o ., 11 Mﬂn R UK »; MR . el " _ .:_ 9 3R 6 R
= & : Heastr e 2255 2 + Hepiasesd : '
DEE N R TE T TR R T
Hedi PP i o Py an akaz: 132 Shg MG Sam e iAol el S dE s R E RN e I PR o2 N ity J
ER S ST W AR R R o oy s H % R e IR R AR DRI IR . SR po: iR :
t TS teas st fa tonancene i : : fe-fre
i = el M I S S i N s T : i S
- $ok + 4 Fidh- - B - H e by R tiad 3 ;
3t FLE P OF BE R A EGpEns R e bl ok LSRR m :
S0 SRR ORI SN R0Q) SiugE 500 1) Pt JLEE fe o iit -] M 0 o e it S ) gt EE
H Y dn bRt R g i3 T L 3351 3 THE it : vired 4 Jt:\ SIS 11 $E 0 SN
5 TR et B 3323 f x - :
ik Hi B E=HiH bE o S s Y s3Bieens sginRes : i3y R . * . tt K
. % 5 " Ratis:
P a2 as2 cag taaas as 6228 20000 29322 858 t = o2 ] TR o el il 1 FEH EL
oS R s S Il o S S ot Fo b B R 1 i i3 581 : . A 1R it
3 - it A =20 : & - - i & :
+ ISME SANN STaLE IR SRS M N 3 XX 1 HTE RS P e M“ 13 B bt R gt
H e Rt itk =% e (I A o XX T el i ERIER 1202 } 32 SRE 2 i ot IR T TERTEN £ 115y e
2t 3T 2 2235 Siasg ietas o i :o0d sy Saaagagnis Soaag s ol 2o 5228 13t SESNE SES 0 52, + ~ (e _.. 133- 353 < T : 5 . .
o 3 Eid b Food HE B E L L5 w.; IR se=N 313 1 4 13T - T i - 9 . . : .
i 523 TRl wmﬁf. t* 3 E13330 i 1Y S3v o uruﬂm.w e 33N S 1353 8sd] T e 5 " i H i 1rwm ¥ Wil o~
I O SR ; L RN beitee) i canziiaen 45282, 352681 5 i 2 ' + - b atedes o~
e idied } ot s ottt # 4 it : it 3 : : it
s S SRl W ikt g i kb R i L4 HY B 1A s £ LI 1 g T
=2 h:mﬂt.l o o Hatteripies 3 3 23 t TR : o 1R T 5> 14t ted
E el b bk Lok oEpE B i - i e it it : 4 $EER e ] R i
£33 gt 22 >2aae il 13 zeoat TIMELSRU TRte) S A ST s 131 3 3 it ai g B t T 23 313 mm ey o't o 1 :
£s2 PR E L o s E srdoedl, o 2582825t 80 . t L > % 412 ] 3N
= 8 - $32: oy izan T TTan feent o 2acst = shag 13t f Eagatsaon 1iits
s E T TR TR TP g i dht X it : .
b =ity cxwl fos o22 s $: £ 1 R : b 4 ’
ERisiiiciooig Geages e tipstetst = B sifsithl Rittigh o8 . .
AR Hiti st i 51 &
o o 2 $iiiagsitndisiagdes 1334311
ﬂr..“ixc:,.%h : 3 Sestsassess s saes + h
il 5 oo wull o o - - 2o » 4 13 33 ’ o 3 3£ -
= R e Y 3 $H 3 . !
SN s e i nuﬂruﬁ uw ¥ 3 HHHTH }
St sk S S e o Y 4S sisas 2228 i 3 3 H 382 82 238
+ tribe it 3 i et treessagts
Bk N R 33 iEtis st e 3 H Ht 4 1R
5 ot 3 TR HHTHE : R 3 it B ey
ERiiL 3 Lot 3 H i i i Y it
SN vt MR - & 3 i HE ] i $ £ :
SRR N e 1 + T e ni R e SR x 124 e = it
33320250 SRTR T g PATAE it 3 $ Y 48 $o.s at 233 $332332, :s § 1438 ¢d } 4 M' - ¥
Lo HEdht - S I M e 5133 Mu. Hatniading 8 22 it H : 4 M i [ R
ardfan: — F . e L, ay sun by 3 : s3ils 4 s 4334 ;ve
LS Pt S e e 3 3, 9t T i WWW ittt He iR I . EI N ¥
Mt 582 B 3 ¢ be 2T 3 . 158, 3. 43 13 13 33 t 13, . 11inteds | PR ) R,
Skt el R A A R T pehn iiiinininin ] ¥ i 1 IR IO G % Ul e AR 12 H
- H33 ..._&m.v.n ctagy cxegnlls S8 Sas, - 3 833253 33 :| [313431 333 1 3 + s ! IR Tread f8293 .
e 323 i : : H sttt frrtitereent
e iR i : i i 9 RIS H
o HEEts peiiiis H 3 H 4333 : $ :t H s it probort ptofl T
b BT T . 1338: 3! i3 3 3358 , z AN o
S siigsidiaisiaiine: 11 3 3 H bzl It 1 14 il
i 3 a4 13132 it s * $ T
3 3 & HHt Tt 3 § : R
3 i H $ i i 32 {3 HEH { ~.~ i i
25380 i 3 HH i 358 41 § 3 ' 1 3
1 b 3 Hytdt 22333 33+ H - 1
Rftiiy ; st uu"“m H t jifet 23 fores
H HH Ha (1 33¢ terfid
ML . i 5 ol T R L N
ity it




r o x
Hitt 1 ¥ HHR iE, 413 3 HHER T Fh B3 5303 FAETS T
g i3 : sl S RALHRTH s ittt iR stithet I i !
seigitatiseaiee H % 1 334 % 32338 A . 131, e L 1 AN TR SRS 3 £} wauw T s 't oy Cet
5 4 SR : 3 HEE he 4 > 121 = N % B SR I B Jeake it It :v w. .
By T ATHHE BHHH ARt aaHbT HE bl s i VIR b oL : O
8 3 e afagd 3] it itnadisdiiil He e b 1 T . 3
H SR N S e SEiticig SEdjime s g R e o ik o i i Shll g i
i Hi b e e dE EHE RE A fad b H Hir 1 - T I L
e T R : L Al e B : Ji i )
i £ 3 f i 3228 T T T s T e T e R e e i
iziii R hiiti &4 : FH P A LB H R T e i it 3
321 B 1 3T B Y fiiti: sMitanals scas st Tt £ r iy -
iy 3ii] TS T O R g g I s e T =3 :
e SIS EMe R AR il S R TR IR LM Lo L HiE Wufw ! i B :
ST Ry A § .fn:x F ST SR TR T At T SH I $ e S BT yM TN e 13 1, .
b ke R ILES R RN TRt es Wl B e R B R ¥ i i 1
tH 3 L HRR e, f-ferigit o POk So % fro B Ik Lids #T Y L 3 i2: F3EM £ \
$534 *X ety R ey B FH -3 E L = I EE. B ST ot b —EL e H ‘ trom sl :
25, e B o By SETRE JUER AT S L6 RSN R R R R R R NI il “_« J_ L HINE g itk
CH O R RHnE T gttt EiSel I s oot oo ettt 1 ot + ports e TR 434} LY
Hr tHpE s T BE T TEh e B FoE L BH b BB B f L b f | b BE BY M
S2sk e TR A e L b T E T 3t e S0 IO (SN {310 R 23T 361 T8 < SCO LA N
13373881 335, <2l MET co gy dani b Sny o Y e SRS sy s 3 = T =3 t TR I T T 7 sedi: §14 3.1
ifih iR R R L IEER IR IR R B R St ok SR 0 L KGR LR e i i T T oI T
B gy He BT % [ 5 ada stk Sings SISgP SRME o 296 aal salgn 18 5s SaahEDT ) e 2 >t Tougs o2 popisiris . PR o
g b 3 e 3o 5 R P b H e T S Rl g L] 1
 HE Y s sadie ateal S0 it H & I B0 SAN 3T SRR | Tt
St HE+ e R GHE SN 2 M.. L P TR MR T SR 33 SABE SERNR 1R2HN $1% ] {11 ta-gaias s : .
.. S g Tt LA MR SR ST 11O O OB 11k 200 SO LYo STT O 5o Shemb 1o IS A R 15 R i
Sl Il S Tl R S e ol ks i i i cio i pec byt T i
" — e B TS e b B B = b= $i 4 T oA HE T Hr H s = I ’
i $l PO 1258 TN Lifok i s b o $ Lo fE B b e dhs B
R RETE B R B E- T e TRt it Y - - 1o
imdeie Bl iR o Eod 35w R A i e RNtk ¢ 4
oo foetrra o i i e ke SRk s R ErL M SRR AR R s Dbl e L i
AN A SHUEFE-HE 4.~ i - 1 R T INT HE B H it HH L £ SATIE IS 00N HIORE E< 08 Wil
foer $ht = S 355K I3 o i $E HARE oo LR HE Y B b oz ] L e
E, - L iNE 5 HEQIE SR LR S K g i 131 VS LR R R A L RS ? t33
e an1as g i S e SR o 30 FChn B p e - F e s pE B B S b i gt "
1 HE b= Hl £ b HE Ho f Q3§ T fr HE S350 S3248 Sooas A TESETALEE FIRLhMAL 15 3T 2 A8 1e30e 1300 ros :
= - LRt e BE B G 3t Es b BLOLH $ L it HE HY i
i3 SN SIS RSN A S ST PR et prentine e g 1ot 1ottt pfH 44 £t
TRRE SRAy EEa e il i cEng G I il i R Sl I ) e i e RN A s
ZHEES Sl S g S e o s 1o o laeg Sk 117 nEp e S NI i LN ; g o S e
e I AN L Tk o6 Ok o SN U I RSN iRt IR o fuwﬂ
Mvunn;“, oy [ S Sssok MRS SAER S S0 SO0 MEE 1) = FRE 200 R0 TS0 NS 122 b e seded Al 2
R g = RRETE R SER TR o R o i SR SE TR sl g wv + N
SPRAE =asg tacac aes o e s Foesediaiodin 5. eval SER SIS SR R E3E cety dn1 3.1, T
NS S hEl S SR & uwruqt S S A s 0 22 SEaggsais ey SINLLIE SN0 SRR TN M £y
TR feet e T 13k X IER b 3 o R i S0 SRS 1 3
TR E { i B B FTES T T T + - L
e o) o8 g L E R L S A 4 EF T M.ﬂ AT i i
=t 2 2 S RS N S S AR N a5 [ > G H . Ht
SRSNNNEC SN AarEa S
i ==y b T 3R e o - = = -+
proeeprriiss PSR UNCOT Sk £ ok e Sk LI % m = i ia o f,%w.. TR M- o i '
A ST N S o e : St iy . j iy
- 1 4 - ey - * 3 + = £ - T [Pl o8 - 1
. H = i e T HHH S i RN 1538 I 76 TH
WJIﬂ.u + (=1 LSS 522 = chwp u..* ‘L 1.w1 ,.NfL i i 3
L b e BTG E ST L R
- P b P b bH e fIR e it ksciie in i £
i AR AR R nx dais H shotimdl L hds i : B3
3 SN e IR i S siiggasas i FH 2 iER LT =
L B KRR SR, | SIS L H st e :
beertcb b ekt ey X habsRiia ] s B A
S e e i m X
L B P 53 TR 252 £ 1233 H B T s HupihLi il
TR A= Nm i f A B HEROE H oy 13 SR T i o4t
3 = hie IR =53 2% i - i i + 4
F+ = =, I=EEE HEFHIEE . i T * ! 41 it N
G e £ iR e S5ist Hesfpre o i T ! & N o
4 Pt R e I et = EFRLE T .w‘ iy i I L e K
o e a 70 s St SIREMICIS A NY! i ; =58 %1 : N ¢
@ e e g sqalse s S IEatas H < + + 323850 el end
3 ”unwm %;.w : uw.ﬁm Y py i T e T R =T TSI 13
F S iea MBS AL 9N o 2 reH i hiH h: ikshat Midiaasss ol i R ;
| BN S ol Skl b _ - ¥ F & 1 = T & be T 4 pasdcasa leatdrens
S e et il L ey Mg I uah s it L R ] R H
S Sas RSk SR I SN i e E i i T i B e e TR
SRR S T KIS A UCT T Sop ypees gt faean o et o : $oss Ha 2 1233 Biid e N i ”m
AR TR R B S L R Tt 3 R ST e pE 55531 133 -
S S e e S e SESENT It & : } 3 . 3 R R
SRS s I TH 3= et it = FT et et re 13 1
i oo R CEIN i sl e e hu.m o R THH HH 3 k¥ B iTe NSN3 1T Yo et e
pTT T ssSagemnax sy b b = ! tritiyd s ST eaane sIses A1 5868 ML bl ! LR 35400 o2t ; b
e e L e e R el HECHEREHEHEEE f g5 : A it
2N - trs aaga = 3 \ Pt an = 43 3 3 3 : e !
b M 20 o Sy oy Eor ? . 25 A - AR T == seTafasass Pty 2. £ : ,
e {3500 L2 PPEOL ST s S JOUTTNL: Looot SOt Sotee e T - R o e L e Tt peart pat s, oo i B S ' B B |
34 FREI SR - : % 42 1 Tt il o e i X
N aad s S e ens o8 > & = R e ¢ T > £ 1 '3 Sit = 123 T e S *
. EEpIES RECETe T i AR AT HEEEL ST R A NGRS M T e PR i) M

23



tisess iz e T
3 st 3 , { e
1333 ¥ i THETH )
$ HE o
333 Tyaeit i
£ 3338 131 7§ ed _§t 1 1
¥ 4t $2333332 1R 1Y FARRS 2224
BR XL el JURIE JUP IR g2 o%
33 I jhaassines seagtitig y " ¥
H 33t B8 12221 10420 32541 02t Tt 3L SISSTEONEL DORLE JOORE TN te2e 1ot tasag spansses ]
15 LI S 2% 5 e S {5 o IR Gtk thh B S5 Rk §
T T
7 JRIF AN R 33t
s = S G b $ist
1 H 241 28 = b4 poobd S duse &ﬁ:
233 3 page Ps oy SOpps gt 2 o
$ RV L RIHREER o, T dil Hf e i
t 3 i3 : f it ! :
£ 35311105 MR T } ; T
33! 3 TET TR vas UG o00es e e St it g st Il ¥ -4 =
331N 1% 10 o i 4 v A .
T 1296 3EH: SN FU SO TN TR TR T 0 AL313 AR tooss tagesss s 13323317, 105 30842 Mngs IEE=?
3 oot 42t 1 T HER SRTHCIHL TR0 R e i T il il
Traadi L F T ae T p22¢ gpane T 1983 3233 e 1 < paats MRS Sesag oaass
+ i S84 P e e Thers e enpa
ik g i 2 A Most ORI MR S ani .10 T AR AT ot et G OO e o
1 : oy b TS %3 sat: rheryterrider + rrofreeferes
T L T i T b Eseat P 2062 2008 MTS UEEE HITH
35 i) St 4 s o1 10402 sunas eaans Hhaus st su s &4 16 A sl Hgeir
44 it b 2,
t 33703 Tes L 38 354 “pit j2 SENE Ta e _fre-t it
' N [§ eqees SN PR Sl ve
1% [21 $343. <o ) e 2 P IRTS tares o yé SHRES
: 6063 £3902 $15T SA0NS MRE: H1ATE 5123 LIt iSst: M1 MRS ooty sotst
$gees i3 10T SO AL A% HH=JS 2553 LNt daaty RS 122Es 28t
3 it of - s oo e : RS3¢ 20008
i - gas i - 5 SUUTTEE T ok e
34s50s | 3 hrsians N 1}t o >: Salt ST S B < LIS aa H
5825028 s3aui toint tuast e fiuks o i b 1 [UONE cotat ST Qe
3 T L1 enne 31 T ¥ 12 SIS SBRRE SR 0T SLos pagme T T Y by
i e T Tre it {atl St itoat el colll pitss ssl C N O = o
$
: et + oo ; TN i3 TIa St Tkt 3 Maed MOt ISC EE W
3343 > e i e S0 258 BN s i IS ey pe it ot cobas L SRANS ¢} 13 Shdas osose
it T - oSS S855 TORE: 12383 SEMME LANET LZ55T IBRRE IEE:
! 33 e e T LR £ TERNE SERs IORYE IEEC: 2023 Haces fonH 1 B ffsst
s ¥ g - Saass b B2 afiss Samps }hahy saant falhe ara Lges &
B ¥ paags SRR g 2202 = Y ™t e 151
T [ 308 35 = o
3 1L i T — SRS SPPES SIS sas = ighys snngs cam as T i 4 = »m
- - . bo: 23
; 3t
» © T 5
3335 8 ¥
¢ e nit | g
v +
\ }
b4 b4 ha 4
i 23 T T
b33s
STETitstsinient sapstapens g ks
teet w111
1 ! 5
7
i : :
1
:
1
1
113134
E * e 252
: ¥ tesss e 1 By
- L It = -~ R ot et pgi It 3 — s 134
1 1 - . T
EN I S Bas faest &5 ] -
335 s e ¥ gt o 131 55 aamtia §ure £3 30854 ¢ st bhods riuns Ahan ]nk‘ X
3 3 3% Satie SIS St a5t soees Mhwes s2 4 L1 £y [ERES Tyant St aipay
> 41 4 prf faudis SRR QL Ak it Lok WGy o84 PES tenss Anaps sAaS
T e seosi e S s ¢
5eoe3ssatty : =N NI =713 £ WGES SO
il i S sl ot S 1
boty M aas Mol o [E3 faaas aguay Spas 43
1332 i i e o .= - ; i ST TREE: N g
4} JAIp SA90¢ thag) i puny T H -+
2 2 rosy e pave e I8 SPO8S TIETI SSSRE 1T (TTeE gt s oacy
T3 ; 2 i i i 5 T
et S 5 T ek rves
. B3 SHETINNES Tl 21 i
: e 7 1aghs det R ioace foset Sk: T
80 Qurpnd Giubard - — o+ + e - —_—
:.. e 3 238 = s =17 i evhs S35 Joae3 T =
135333 e
H 3 st e [eurteass
b i 3 e rs terss B
paeass
N R
pat i et
4 T o T e e
b 25k
IS 21 ot 4
} 1 ot s o %
i ] $545s NGl &35
1 SRR
228 5233 sdesl > 3 R SRV
S o L R . B RS e it RO
¥ coves sqiog bl N i~ Lt i
b33 Posts a1 i) s I S 3 [ is JES3E Jeaes ore:
Tl ittt st S h st ot i B i R | Y s s : f i35 e
+ N 3 3 : ¥ el fusst ppadt M : RS Mg EET E eI 1 : b 13262 85431
3 R fR35: S IS I OGS ESEH St Bl 3ed S S 853 foget
P03 SEEES I3 -t R
1.4 T BRIEE e Ei MREESEE 26333 EEEI JUENE JE000 C00¢ SO0 JAESE MO RO DRNEE SO LIS [ESON OO FEERE BETSS
- 7 SR o W B ' v £ S JEIRT AT ane gty
s1§li. iy ' R B¢ gpasagies # e 4 N 35 » s poves
o3 tpge loges 523 Lot 5 0RS E v i — £
eTtretet ol sEss TSTITIER] et perr i ¢ 36 DER R g o
et Xt Sy ik ] oy . 3 T
bl 5 2PN =gl So00S S i Sewe. ﬁ? {3 3 .
- teesons 3 — f - e ‘¢‘ + fadd St: IN Ehbd 3 :I RIS TRRE RN S5 M “‘4‘ RESAR S
ori Rt 3 A1 - = 4 5333 200K 0O T
10 FER et = o L. B £
i 3 RS [t o8 Fipn it o X 3 % Gy
oot 11 St eTIL e s erant Ve L pt L e £2022 Sosre SRt ARSE2 ARSY 4 £21 toent 21 Bad QERtt REToY
F R R BE i S B = B fests ekt s HEETT T
Lo ets Sethe oo 1 - : : i
s S e 5 Tt =
223 ERD T . n ! 3
i i H % 573 prarae B X % : :
] it SIERTERRRS XAk e ¢ B RELITTY SR RAae 2201 2435224 -o'} . K
H BT T R B RIS iz i :
+ T 3 I e T L nt o T .
it i - vy | e aoe{figiEnta Wik :
- s - 2438 3
. s - TSR .. ....é : <
) o Pt IR P & ' i H 3
L : T {
: e H i . : i ) ! ' B
¢ . ¢ 3 it
. U R S0 AUNUE SUSN JEUDE AR J . .
: o 1200 i rjetie ‘
+ ! | i b
+ * $ : ' t H t =
; DRI TR i somd
+ : : 4
T , Y . ;
. : T
t ¢ . . : . ‘ f
flovd edecde b e o . : H . ; ; RO SR R v
i [ H H [ i : H H H H .
: L i ! : : 18




25

— - - + -
T I TRT TR 1w poey: IT 1339200 Susuyzas 377 e 8 oo Y
1 sotdiad + {44344
: b T 1T bo 84 3
o joage 230 -
29 $5 854 BERR P9 3 e 1884 T I
b vess b 11 13 b 11t 1 1adad
+ b3 SR80 [oS b oo - +4 + T 1441 i Y PEDEE SOV SS ST + -y t
poe jSE9S 2O 0% 6854 shnay + 3 I bt i 28083 ¢ 0) g0t
B et St ol rod s bRes I3 b g8 $ 3323313 $o 1020 1 b4 S04 PO
pe 22358 33084 3008 s yade 8ot ppias gius sgaas b 1 1 30 S0 1 o ; X pod Soded posiy Sapes
+ -t * + - +
e e 2T IRt Se e L FaIe R s se et ot as: T ) P Bt ape PR pesse pase: Sepey sepeeeaees
200ad SODAR SURNE $S0) 29004 Jaod p04 S0dat 194 58 28944 53534 $ 2048 $0584 2504 33 33T Je st 20 POS SOD DRRER SD00S
}53 S300N SN $00u8 200es $00d bubol Saoss SIS0 PSS nee S0 SOSRM S200s 50 18088080 B0 DSt 58S e cs S b s oo nts s SLEE SSEIE Subad nIEeH
IO SOUNG 200l SRODE $O9ES SO 0008 SPRSH $OS0S FSNS SE5 SIS SDPPE $0E58 80 b s1fesivfeess pessgeess srhsierfroecfrers
. .- 2e % “fres 3 ¥ 223323 127 3333 333 : I3 R
. ol 8 M §00S: 9BI.S. 198 $8¢ . 4 2 S0BSE & pOPS z 99 28 pO8T SOEPS -
- A8 982 1 0F jo1 $84 Sad 41 [ S 98005 o4 19 54 RT3t boodd 0965 168888 » 44 :
I I I IR BN I E R 1 ST RN Il sl ad e d it Flees ettt sl of $334+feesifors Fo Teesded ISP SHOSE B DRSS PROSE pRee 2+ -
saarhe safe o-f o - - SDOS $PREE SPENE DOPES SSODE SOPRSLDSDE PO S PR35t .«~ Y POROY POPRY $RDPS FEPLS SOORE SORED 22004 2RESS BOEYS SRPTT FET ve-fegrebyre-geerchreccfronnya
PPRad [ SO S VR SO0 SO04S 20006 2uide SRR PORS) 2RSS FORES D220 004 600 $90a) SRV DODEY POGDY POPRE ....m.o! bo548 bodat DE4ES bodtl $OSTE SROES RRDRE SODAE PRODS SRSTE SRR NI
ca- - ven Feiacte SOSAS SEOAE SRS ISR 120 22 2 Ioalib 60055 $8004 S50 205N $0004 SSD0N SORAS SOLEE SEIPY PRRES POIES BESRE 1 S0F SROPS SHEEE SRTNE SEURE SOOPE SOPEP ¢
. Ve feee foel §USI0 R oSS IR So0d 6543 SO0EN sadee SS4E0 S3040 SAGIN 1954 $950¢ peped $0000 25399 RERSE SODIR PIDIR LESHE SRRSE SRELE SESTE SERES SOl SALES SELIE SADEE bOLRE SOEES &1
nn\n 4 “' md PPRTS =90 |9 20000 DSOS MEDDE PRORS FPEDE SEQRE [ P8 © A8 po B T3 - 38 333 IS PRPOS SOURS SSODE POORS BETRS SSGY b2 13§32 2ar -2 5 1S PROSY PODDE i
. .- . PR RERAR L g JOSAN SINEE SROS 2T TE 10035 21 pass 0% pae i = 2008 8 % $904 8% HES00 DEAED SREOR DGRE PIOTS POPIR 228 PRS SHCTI DBy tfreerparaits
.e . v Adl DO b0S Dr-odt $5500 SE0 S SS90 S00S0 S9000 $0°, 00 0 os S0S0E Sauee 2EGSS SPDSY BEEIS SR22S SESTS PEIEE STINE SRS EE SEass SOS S SOOEA G400 S50 SPO JODAE OIS PRSI PR N
X MU AN [N BEEIN ERERS FEREE SRE33 SoAdE S04y $0248 24041 bodet pooul 1500¢ $399¢ 393 5¢ 24003 S04 22022 22238 22232 SOINE SRS 122EE SR2SI 22202 SERSL 20531 25053 508 0¢ SEDSE SAASS SEAIN &
¥
T IOTEs RO PP 20 SREAE PRPeS PESTS x.»wn_*mm ot a3 ey b 1 ~vey? PTOE SRPRE =24 g 24
I8 SN B PORRE SO A4 33 SE24E SERI0 65338 $9064 - b6- o . id B35 pe 1oty Ot T 13353 53033+ o 4 14 &
I P N SSSEE SUN U0+ RRAdh 30045 DOOAS PIGES Pohas SOSae SE0RE SROGE SSODE SESRS PESSS SS208 SO SPEDS PIDUR ERTRE FRSAE § 5553 I000E 0S50 SHiM 1
.l POSEE JUDED S z IS0e FRads AESES REOSY SOLS SSORE PRGN PO ISS8 $504% Sooll S0040 Sodbn $OTS 15040 OGN DOOED SeoRs 2000 200 e PRSIt SN PO o
3 -. -§e- M P PR Py .N.; PROED SPRAR P24 w‘. e Fear-f oo pOSY POGRE SR - .+ §- P P POPE PROE SOORS SO g
. PSR pou [AS SARGS PHSUS S . N T s PO oY I SRR <2298 TIRNE DETER R pOa SO R I .
.- N SUDRE SR4% SHaat SEe MO 12 JSRa $O4 FORE S 20044 s S S R I I . MRAR SOOT SOAS (22 RO T 220N I e 3
L. M SO08S SE94S 0048 PO SGUNS JOSES SOUEE SSRIE SUE I3TE 20258 2SS S51 R ST N P e S R L s R I a s PO 2 Lf-
SUOPT STSIL POSRS SERAR DI SRaaS N PO PETAD SPUED Eeves PISRS SHete SEPLD SOBOS FOTAS booid PR PORET IDSAS SEd POCED SESRS SeSAS DESTS DRSNS FRORE FEEAL SRE0S 2OTRE SEE0S SOBES ;220S PEDES S22S FESL, TESLE S3SEE PESBS 5
SHORY SOPER Sian PR SOau. [ DO SRR S (333 SE508 $3554 SHETR S350 204 Subi S0CUE SASRS SOSED 62048 PROGN DROUE PSSR SRSER SRORE PEREE FRSIR RIREE Cocad SOOEE SEETE SUDUE CEO0F Sodad REATE DRI SSOPE STHPE bt
4. . Pee [ o N PIED NS RAES $5444 $0048 SSOUR S04 1 SOONE SODUN SSOQR SRR OOES $2908 SR FEN CEodh PEoTE SS0TE CEPTE SELTE PEOTR SOOTE SO0 PROED SHIE SRRAE SH - JOONS SODDE SOTET 23
TR . PO P I I .. JOUS SOb Rt SOOER SESHE SOGNS SHES SN §01 12 PESE DOSS P i ISR SO0 SOOEN SHOUN SOME POOID S0040 20008 DROES SROSS SSRRS SSSERENEER SEEIE SEE6E SO E0S &
soe—frde foae foo —eagr o PN PO B4 b [UDES YPTEE OO PRLORS POORY PODAS SOTAR SERIE IR PRDRG SO IOPUS SODAS SO PRGOS SOORS MEOOT SRORE PRDRE DINEES PRRDS DRSS ESEEE ES Y te-fere-feracie
JES0u SONEE POSEN SOIN OO SOPAS Fid P i SOOUR S5008 S50 S0SEY SO0 SOPD POEE SOPED MNSES PRPM PUDES SRS FESES SV SO 200N 1S o34 $0008 LD SHMED SOO0S OO PIGSS SODEL PRSI SEIES SRS B
00004 soodl SSO0S SOER SOUE SOGD SONNS FRSGE PEDIEARSE PRSGE SOOI SSOES SOGIS SERAS PEPNS SEBITSEPE FP T IOOGE CEDAE SOOUD RSN SORAS PRORE PEDED YPSGH DRSEE FRBIS RIS F RIS bt IPRS SEORE SSOEE SOOI PSR B4
S0044 sabdil obdn SOOIE SSON S000h SHPLS SUDES SSRGS FRDES SPOGE SOSGE S 2 2RSS 2000 Sad POPES SOAUS SO PORED DURER SRt o N A e I R IR SR R Rt PR DN R IR IR 2N SRR 3
SPOP) SuMpb SeERe SEREE PUORE Shess SRR SSSa) SERRE PEPRE FEEeS STPES SEPS PEERS POOAS PREY IOORE POPAS SOPSE PPTS PEOAE PODLY SRERD SODRE SPDRP P9 RIPEE HRE £ POTRE PPN PRPS POPRE SOPRS PRI
MOOOH SOy SHIE § S pooin SOOED SO IORED SOMED SOSS S5 608 POGED SORED SIS SDOGR PR b4 SOSAE SOPDE SO MNMED SO PO SODEE S MO
pREas SR SOA Sty pOSUS SDOEY PR aS Iatalh SRSRE SOOAS SPORE SODEE PRSI MPREE PPSOS POPN JO0 DRDER SODOP SEY ol PURED SO PRSI S94 :
coetdane $one boal ja4aS S0S N SO [ SO IOOTE SSUUR SODEE PRGNS SERGE SORQE DRSNS FYSSS 2RI 22508 SN e RIS SOORE SO DOIPEN PR
DOGGS PREDS i PPeY .- LS +~ pt § SPPRS PPOLD SRDDY PIRY PPOEE SDESE SRS SEPES SHSSE SOPDE PSS
SRR BOGTD St 1994 PED ou \bs e 1058 S0 000 SRR SH: IOSSS FROSE SUREN STSSP SHIIY SPPSS SOPI
v RO S 2 SOR SQ RPN SHEPS S90S SDPSS PRGNS SOk 2R I SNDEN PINNER B PSS POORE DPRDY POPE
I SAD Shdd Paeey $59e by [E0% 29543 51 e [ SS0I0 SEE0 STUES 20440 205443 SOTNE SHE0E
* .
[EOSD PRpdy oy S sossessess e - PPPOY I POOOE SPRTS SPOEE SPNES PHLDE SOELP SEPRe
PGS by OO i oSS it el o [206Q 2098 YPRES SRI IS DEGER SRESS SLEPS SOSDS SOSES SPOPS PSP
POSS SOTE SRS e Sagaggeassiase [ 208 29004 RSSSS 29945 SDO i0 ADOEE SRSES RRSSE SHROS PDPS SPESS B e
[0S S S P ‘ pe 1o s 2etee pet R ot Rt - PSS SOSED SEO0E SOS0S SPa0E Be e
RSO SUpiny PRSI Supiini m ppaes JPPPS POOSE POSRS SR04 SPNY V- P P PSS SEDOY PRDPS SPODE DRSS PPN
OGS SO S R P8 SOpps. IS558 S4008 S200S S90S SORGH Pe o P P pOS S000S SIS SIOOR SOPOS PPN
it DA i 2 0 H0U 20085 SRR POYSS SORES PROSE SOOBH POP o0 o 19 P94 £ SES SOESS SSUPE POOPP PORRS PPN
Vs e = By SO204 98088 DS }OSSD SA000 IOE 39088 SOSPE SEDSY SRS SOPIE SERST Toas S0 POgeS S 2RI N0
PP QU S0y R P eotd solts 2agae PPITS PLODY PRORS PORSY PEGN MPeS PPt 2000 PP IPPS 2SS PO p
pos POPUES S jO2SS 09588 24064 (PSS POORE SARSE PRRSS SRPN: - JO% SOSRS DHGIN :
Fpoe PR e SN2 SRONS 80EE ISOSS PRGDY PEPES SO SRS MIDHS 20a0s 2222 ROSED PR PO SOORE PR :
By - by PRS00 SHESS S99 4 IORSS SEOOD BESSR SOOI SUpeh POREE PROPE PROSE SOSE S 2ot P SOPIS SR -
MPOUD SEbEE PIpRS Shail Sl SRpi SRMPE RSEE SPODY SRSEE SSSES SSIPS SSASS PRRDE SOREE PORS JOPRS FHORE PODRS SDOh DIl IPOSS SOPPY PRPPY PYTRR P2PRS ETEE 32313 25N T
PODE SRS SHDIS OGNS FNEGE SPBNE SN IR ST ISR2T ES2TS LRSS 000t PO SN 22 PROUS PO 1RSI RN B pRoe PR SO P N
PO DU SOSEE BPRS SPODE SHHRH PHNDE PHERE PPN SOPEE POPEE PHEPNS SHP4 PRSP DRSSP PO IOSOS SOOI PGS DINIEE PENPE P PROD YOI EL L TLET: TRTET PRIRR P -
PR SO SESOE SHEDE SOSPE SOOPE SRR SRPEED HIVGEY PIPPE S S tODad Sohes etthecerfoers PROGE SNPEG HIDES PHIEE 220 PR DRI * [5G SRR bOEED SATN
oy PR POEPY PRSAS SPONE APPes 9 s80e r POEY SUITN SRT VT SLPLE PIVIE PROAE PPELY 85, 3 7 2008 S 200 SUPSE SIEY POASY POES PIPES APRSS RESRS SEERE REEES
94 IS RS04 SRS SRSae IOSEE S4000 $9008 20008 SOOTD DEGES FOL0S SR300 SS2 SEDES SORDS SRS SSETS ERT) PODE RBPES Bt PR
2. . IS AS00 SPEe 19454 AB00% $2554 $0534 SSa0 S0P SPS0E YOOE PROEE SRas SGPDE SOPDS PRSPS BRPEY SDEIE SEREE SRS BN EES
[P SR FPONS SRES Sogen IHOSS PESES AE0s SEESS SEEUE SOOR SOP08 SRoRS ARDE SSSeE (9DDS DOSEE SRRES SCRt ASEES SEE Sod P
p PSR 53 IPPPS POPRD PROSY PPPPE IOORE POODE SSPRD SODED Si e ppe
o [SP06 SO PP IOOLS SOGE SODLE DRSPS PRRRS SN B Il
s JROYS SPOSS poo: el JUS SRPSS IOOSS 15050 SOPEE LIRS SOGDS PEPINR BIGENE B
PO SOP0S SOORS Sips obdl MIDGS PSS S22 IS0 0504 POPPE SSSDE POGEE SHRND DR B¢
- e en poges PPPRE PIRES SPpng PPPDS PEOY POPDY POLES SRRt SPDED SOODY Sape -
DO SO padue PRIAE BSES SDHS¢ 10086 : SH08 SOPRE SOODS SRDPt SDOGS DOIPY PEPSE e
P PO POOS PPIOE SODES FOP POOOS ¢ SEDS FRPRS SRPPS Pbd PODOS SRR SDOE 9
PO B¢ PG IORDS SEDRS PORSE IEODY | SOOE SRSYE PODES Sie PORDS SIS DS SN
PRENOS ey SEEIE SUaip) SR v IPTTT S22TT 2 PO+ SOPE SLPRD SOGRD DEDE ! SHOER SPREE MO
z S GERES SSANE $0004 SHODE SENES SN ee F Rl TR I 220 [PPSS PRESS SO0y IOUE SOGSES00S | PRI YOPER JREN
I D S S S e St s B A 2o T3 e -1
-y JS oS Sashd SOSSS SEGSE oSS SRS IT 22N 2023 2 > s, ~3. -1 -
e IS SORDY SERAE SPEPE PERTY PODSE SODSS IRPSS SDESE SRS DS - Eppes 3 e st ss! § SRS SRR RS SN
N JotRe AL $0000 $004 POREE SEI0E SUBGY SSPSS RGPS LTS pRGey FOS0S ST be $% P00 SODS SSBEE SEG? 3 SHDRS PPPSE PN
IS SR oG SEGSE SREGE SOSS PO S L LRl hontt IPSOS DOSaE S9SB4 S 5% S50 SORNE PO P4 POReR S I
. R S POTNN PO rpeedrs e PODEE DINSS AP ) 08 DO DOOGS DUNEE POO 79 DEPENY DIEIPY
N ppe PG S Y 22002 poapS SRDSS SOSES SSPLT SIEES SEIRS o 153 52333 52 SR ERSE SEEEE $IY £3 FEERY SRR ST O
- . . e b8 5004 FPUNY SOLDE SEPRE SPPRS Shpay .:A‘ .@..I. 15 58 SHSSS PESHS MNP S SRS GBS PPIPS S
I S S b3 S00de $0554 ANEES SOS0E SDS0S SHOEE NOOSS RDUDS SDSES Pt B RPERE RRSES F5 S FIIES BEEES N e
. S SN 15 20009 S5004 SOERS PROSR SREGS PSS PEEs! POSESODS D¢ BP FRDRE SOQEE D¢ S DORN IR IR
3 [Py SRR QRIS SEey pe PPLPT 23 IOEET PET SRR RODDD DEEE DROGE Pl
s PGS PR 2 IOPDS S08 4 SOOES SOODE B8 M SOPES SRIPS PPPOS I
- . ) Siipa . POSS S IO00S SO U DS SOPRE SRESE BPg :
z IS S . [RO5% SD0t 3 SOSS SHe Pt SHDDS SHSHS DI P
T P PET Qe pe I929S QROP t SRODE SRSy IS SORDS POPOS DRSS
LI IS Shaad e 15050 S000¢ SOPE SRR | GG SHRRS SRRDE DEdY
R - IS PR )9 POPDS PPIDE VLD SPLEE POODE Sh © of 2 SO0 FUSSS SRR RRSRS RSS2 BRSPS SPPES BEDES ERRES BEEY
. z i QU e S SOO0S SHESS SEDES BRASS SRS RPOD S )9S SOODE ERGHE  HOOE RIMMDS S S PRARS DI
P 8 $5008 $0904 SES00 PGS0 PRO0S PRORE SDPDE 44 PPS QPSR St PO SRGDS S : BREDS SHA
. . . ol 14 S5050 5000 SOORS SO00S SROES SOt P00 TSR TSRS PRI L W s MY SN JERS e
PGS e [ESY Sp 10 QPGS PPOUD PRASS MGG SRRLE SOODE DROPP ¢ § S0U SPOEP PHS T I O
[P fahe A e S FOS SOOU0 RNARS SOASS RGOS SHODS PO R SSE SPeS : PR S |
- - — MRS SRORe SHPME MBEGE SPDRE PPPEE SEIBHS FPEDE SREHY FDPSE RPN JPRD RROSS DSNES MPRSS MRSSS Rbend Shiey PRDRE BRRES DRIED PRPEY BRETES EEERY SEEES IPPRS =4 PERY SR - e} e . -
P SOSOS SRS BSOS BB S L B cs SRS Shats EEe0E S50t SD0ES Santd SE400 POOES URESS RODSE DRI IS SN0 SOSRG RRODY PREPS SPEES ToEEs N PO SR . PR S T M
- : (53 SIS $5008 ST0SE SES0S S000s S ees PPass $aetd SO00¢ S350 ADOIS SE0oE SEA9S POORE SPEES SOR0S FRRS SRR EESTS SRESE SEEEE S00E 0the So00 SN PG S B JROS EIDG SR
.. . ) SRDGS SRSSS SROPE SSRGS PPy S S04 25000 Shdos S0004 $5004 ERds Soodd SEohd L0004 SEO0S $6004 Suins SEOSS JEOES JROS IRSSS SDDTT SELRS JDORS Shbdd Sihas Shot : Lol N N i
T 1 P 9 SRQME SODDE MDY QRGRY SNPDY SENNRE Spdad PDS SRDLY ARASS SSDOE QRODS SRORYE SROEE RENGSE Mg b S FRDOS SORDE SPLED SN PR Sunpe RS PEpe IS RPEDS DRDES SRetl
e B : P PSS SO SN Pl SN PODE SORAE SRR SRie IS SR . . o . : IS SDESS P : P SRR - .
R o i S e - )l .2 D SPShS SRbay SESOS ST IERD: . I IS SRR SRS SPRe N DO S S . .- -




26

- Ty Jroe Jroovdiae F-oefue . PR cy e .. oo §e
18 S DU OO0 SOOE SEORE PO . . 1. :
4 bt is IOU SRR SEe .- PP . :
0955254 29231 jood SOMIR 2RSSR ITA N IS ; N l PR S
A 89S ERTRE SRR PPOS PRRPE 94 i PRORE PODER v fee- §- - .
S35 SIS IRE [SEEE SRR SEO0N EEOOR ESEE S SR EEEN N B js
I Se%e PO SUREE SONS X% B . 3 .
roosfyree fosos PSS SOGEN, SPPEE DI PR I8 7 . e [ A i :
999 OPRR OO IOPPS POURD SODAE SOOI T IS8 PRRRS SO N
PS4 S S0EN SHPRe PORS SOU4 PR P B : . . .l N
BO2E SSSH SO PN JOOAS SOOI PRETE SN . . : : . : :
2908 Soe IR 2221 POOED SOREE DEDEE SO & : - R .-
J‘.« tre fooer 0w S & MR Of s P - IR TRRS . )
EX R T 22 ‘o * og . A P + o - . h
stobfons Loono s A 19 o PR . . d <.
[ sse TR oy PO jodl SOOED POGRS PEOES SO M . v
1223122338 2228 s 9 s . T N T T T
IDSSS SOSED Saes - R DU - < . ve . : . .
Pl bade . - - - - . - - .
cellfesacit . o .. [ PUDES PHONN PRSTR S O .
er frocides .o K30 v §owm ﬁ. e .\K £ PR SPGl DS SIS S . R 83\
EXEE ZERRE TXRN - g b - P - -as ... d =2 . - ‘. EERER EEES .. . - . PR .
[S00 SORAD COQA YRS I [OGE SLASS S9N PO SO L SOUR SOGEE SHOAE $ie . s .. .
BRI : IROGE I ISR §4 b D PRGN SOMER PRREE DEGUS SN . [OODS DOOES SRS AP 2 .
T I B 33 T s T (R0 P99 . 3 “B-- 23 8 IS LORY 'aE PR
0SS5 SIE0E STONE 00 ZALH AT T TTOME XA S
IS SO SO RGNS POGAS SUNN . . : : oL = POOR POOSE SOOLT fav b . . PR P
RS ATR SESR I et e M OO PUBED SR ol PO SO SRORS SRONS TN . . . .
NOSNE SRPAD 2H0ES I3 PRE PRRE S9N ...m " -1 - . PR PR 9 e s 225 ﬂ%.’
[ SO0 SDUEE SSPSS $9 POt SO . h : LS . . [ ADDas - SONY QIS SEEIE SN .
ARt AR CEREE EREEE R - .. - . - - . .- se sfdean - . PN .- - . - - ..
SN SR ST IR 2o T - .. . . R 2R 2T & . . . .
POOE FEORY YOTOESPORD POBEE B4 IPODE SORRS DUS . T T 4 120N 22808 SR ISR SR IORS PRDSE RECPE VHORS ROSSY VPRRE SORLS USRS PR S T > ? T REe £3) T T
VOGS CORMER DORED SRR Sies JODEE SR : : . g [T I8 IO FOOAN FO004 POSOS SOSEE SOLOE SHOGE SRHRE MR - . M .
PASSSOSER SOGE S i : N : . . : NN SOES SORDE SOOOD PROED SSSDD RRSUE SRS DOIEE N - . - M
HAS SOUIE SOE SOUEE $4 R M PO S . - R JO S N - P IRk PORAE SOPES SSSOS SUDES POt . IR
POOeS SOa) topay S [PPSO PRORS S T . PPRY PPt IRRE PRORE S NP PSS poet T > ‘ PR B
[SOPP SSGAD SORENY S S PO N - .- (RPN S B P PRGOS Pl - IR P 00 DD SOOHN PUN . - -
jOS4% SOOED SOUIEE SUINES DUPI o Tan . PO . IOUE SRGEE DS S JOOON RN - [ SOUNS SESA FNGUN S . . et .
JOPOE S003% SOPU SIS D IR 299 . L. RN £ PSS S 1 . POSUR SOOEE SODEE SIS P : - T
PEGwe SOMED SPEOS SRS SO DIIDE S T IPaE St IRPRE PRPOY SRPRE SPSOS i % PE ISRE POORS o . e P N
LS SHOED SECAR SESRD SSg4 .. ‘ [ FOOUE AUREE SPROY SOUDAE RGPS GG MAREE SOPES PRI PO SR SOAAS S . . ..
pooas OOUD SELUS POTEE SHIR SU . Ll N POAE PO PR SOSEE POSSS SEie MO SOORE I I. e ... . .
000 SOOAD SSNRD SODIY S48 PG SEUN N - p . U G N P SR POOEE 2E00S IEE [ SR & - 1- . S - ceeadl
PETTP Sy PR POTVS SOPPE SPORY POIR SR T TR ISROS PRORE SODaN DIY s S FODOS SRAEE PRBES SRDRS SV T -
MORS Sobl DI SSS0S SSDOE DENNE B LT JRU0 POSOY SOPIS D ol : R IO RO DO .
POSED REDE SOOI SSOGE SOORS 4N .L S FEO0S PHOSS PESHE B PR PORNT BN Jhg M U .
PR DY N IRESS SOOPS SOUNE Pie I S RS IR N 2O Ia N . DS SEURS PRONY 2PN 5O BN . DL
PEOPE RSP S PR Spdbae PO D S YRR DU 4 'S POay .s Y i. M d - IPRES PPROS SINMIG POBEE DIy g © § M . -~ §-
< RO PR S . i PR Pred o S0 SO8 SOGPY Ph-riy SOITY P+ - . 1. PO PRADS O¢ .
eroad- PO SN FHea T N R I IR I |90 SOSE | . PO SO : N SUNN .
MOES PSS SRR SRR SPEe S1 PO SRR y S 94 - : B 9 B N
SR, N Y. S 198 23008 IO PORE DU PO RS
IS OO PPUY PRDRS SPDRE PPN 4 8¢ PPS Siama N
pPRee PRy Do PRI P N PROOS Seie: 12 2990F PORSE ST AR I+ S % RORY ' 1 - . S ¢ N v
JODGS POERE i IO S FURR FRSEN 54 . (D008 SO00E PRPSS SRaPy Ba [ SO N DERTS SIS DRSS B [
PO ST 4l PR B . N S000% SRO0S SERES PROHS DI : : o PP RDES§ EDAS DRSO f [
[SOSs SEOOE SESSE SOERE SRRD SPOUS PRADE SRDRS SSUP SRDST PROSS PRADE SPPRE PREGS REGEy B4 IYOSS REGDE PORN 1= — T PR Qs PROa beu P TR N
POOEY SR P IAAS FRDOS $S00S SO AFRSS SSOas SRS SDOAE MTES SRSSE POOPE MPRI MIPEE SRR BIEEY BRI Y OO SN .t PR i T. PR p200e SRdad
[RSeS SEDER SN S 200S SONSS SOSAN SRS S RS 1% $540% SE0S SUDAS SOORS PORDS PRGEN IS0 SRS SRR INPPE POP MU BN . - . PG POOSS PR
[9954 DGR S S e S e S I I IS j54 SA00S SE0S ISGLS SRDES FOSES JOOHS 20408 SESOE FRURY IRTTS SRR 1N B s 4. R TR ITE e
Spamy 94 904 STPAS PEEQE SUSSS SOSSY PEDE SSOLE SUDES SOROE SISSE SRS PESSE PRESS DEOSE MEOSS PROEE PRSSY SEEES S3¥5S DRSS RERET REERS MANES EENRS N s ) W0 0 ~00R NPQPT PR
PR I SO0 SOV SEGDE RO SN GRS SARSS SOatS SO0 SASE PROOE SRADS SRR SRS MOOS SHOES SHDEA PP b S S - 1 b8 B, s
jo. JURAS SOSES $3S5S ARTES SR [0S 24044 AN0 3¢ SOORE SOREE SRS POEDE SPBEE PAINN F IORSS SOSES SN RS I - - - . -
Jogpe [N SRS SHOER SOQE PRGOS NE FR000 00844 Ehood S9GHS SOORS SESH) SRS SRGHE S o . .- PR PN . - - . R
PRUDS PUPEE QREUE SPPDE SOPPY S T IR0 SODE PEOSE SYORE PPOSE DD POPSE SRPGE SBGDE PREPY SRREY RPOSE PIBIE PRESS BN T T [N PPREY SRR N
! JURET F200S L9039 t90N S SR S N P30 20009 POOS SHOEE POOPS SORPE SRRSS PN DAY RDEIN [0S SHOS4 DRI B N S 323 O O
s b TP S FUON MR QUGS SO0 GRS SOREY SOODS POPRE PEPRS I : ‘.- HS SH0S DN - q- IR &1 S It
- - + T =Y . - - IR DR PR TR Ry EEREE EREEE S - ... .. RS BT - R Y PERRY TERRE B
PEPOS PUDOY FRRRES PUR: = JORgY Sppe | v 217 ~Seq gress SREST SODEE JOSDE PORDY FRGTY SODEE B 1 SYPTS POTDY Sueed SIS Sewa 81 7 PRIEE DRSPS PODIE SEGSD 4.4 DI Sy .
SOORE MMREY NS SQDOE AN Se POSOY SESON SOODS POREE PROES PE . IORE DRSS SO SN : : - s .
peo0S SN SREDE 2D S M S =0 gy 2 5 5 by S SSSS DESES SERES SEEES S : POD RO SN .- : . - .
poore o¢ SIS AESTS SRS I [P S0048 SOPid o boe bg SOODS PREGS PHSS PP [ POO0S PINSE S - .- R PO PP P SO PR
PPPTE PR SROPS SROPS SEErad SDERE SN SPEDY SRDSY e fe-er]c - .
PEAPS Y SRS SGGS PRDGS SSIRE SPIDS SPPNE PRRSY DR IR JRS
PO B4 S SSA0N 50008 POSSE PRDR SPORS SPad IPO0S SRGGS SN
PO - RS Shg $94 194 SPODE pREGE SSB PRESS PRoae PRos ..3- .
- ——et - R et ol EEREE EEERY BT PR SRLRE DR R R .
PR it SHNGY $OSS0 PPN PORDE PAOSS SOSNY PPSSS SODEe POSY JREDE ¢
PORaS SIS PR SHSNS SS008 TS RIS PONES SOSy pOSOS SESSS SR . :
POSDS SURES SHNDY SSSSS SOUUE SEEOS SPDE SOREE SPee =N PORSS S .-
[OSTS SOS0S SESOE POSRS MRS POPES SOPP MPIOS PESDY 12333 33380 e
PEREE RN SR X RS EEEEE R TR R 5134 b N
MODRS POSES SSRES RESIN FRENG SIRGE SIRES ISNES SSE0E PRSEE MG PESSE PE SRS PRSas v eefeoce iie i
MO0 SOR0 SN I PO I3 2229 192 $9994 p0496 po00 0 22909 pepee 19223 238t e R
peviodonredoves crragered -
[P0 SPSOS S ape POSOS SPBSS .
[SOUS SROGD SHPRS : .

20008 S99 0e Fie : R
29009 $PC0S RS SEPIP SPEP FEPDY SEEDE PETY pee Seee TN P T N
poose RS SIRRS SSORE MEDES SENDE SRREE SO0 SSPSE SOLOS DR P s
PROSS SO HHS SDOEE SHSES SSOPE SRDEE PRDE SPDSY PRGOS SOPOE PG + eobee o can 4o
449 D) SROGE SGBES FOOSE JPDEE VGBS OGRS FORDE S04 434 IR R . PG PO B BN
+ T R . - . . -

= .ot + .
$932 S04 SOBY S o4 ? 54 ARAH . .
22054 2000 F9PSP SS64 SE00s poe b SRS B S .
¥ j0S9S poged : N .- .
1PPOS $EDDS SOUPY pRURe PP sasut P i N
PS04 SUGEY SPPSS SREDS pod IODEE OO . -
SRR Sects Lot fecee IOPEY St - . O
3 pOS9 Sadd Seona pg 1od 3 N
PSS SO CHOPS ‘. y PEMSDE ERAIDEND (hiniupy SEEPE Dpien > & 34 N I -
reefreifrrietoreed Peeee rooe IOS0S DRSS SOODE SPER SR . . L.
SO0 DOODD SOG4 0.070;’ PR EREE - . .S . P
ﬁt.' oG od anhos OGNS ol St Jkn - R RS B - -

PPPS prwna 29 - TS PRPSN pERE) SRDEE REEH POt z e

roos jodgs SOS4 pooes sobes o Y 5554 9S00 Sheud SOGDS P bt D S 08
[oies gotts STl SO po9s idged phags bedad Poen 464 Josos potts 15533 K IS I . .




vees

)

PPN

PERRS

PReed
crefeesed
00098
vt g
..
IS REY
.
cere
vers

soeodeerod
IZRTY 22282
tove
e
Teat

+

SO80e

-

R
e
veae

e
RS

b |

eeas
Ceas

PRRRY
PR

e

e
ceas

seay

cens
e
IRRRS
rees
PR
SRR
PP
caan
PR

PROP

Cees
e
coas
lal

YL

TR
e
cosr
1228
ees
veee
ress
ees
IS2L2 SRS

=

ISR
eer
PR
base
besw
PRRRS
fees
ees
siss

1

19

ced

T

cees
PRRY
SRR
PR
teas
vees
.

4

H

PRI
1PN
.o
PPN

oe
sevs

sees
PR
evee
cean
IR

IR
eens
PERES

+

23vd

csre
sen
sese
ooy
e
sene
ERERS

PRERS

IR
seen
ases
.

4
v

IRED! 22RE]
vee
Iy A

MY
.

PRPRY
sebe
IER
sere
cree
b
seee
rese
Yoo
eavediaas
e

IS
IR

ssee
sess
RER
ered
IRR%S
IR RS
e

rees
tecn
PRRX:
SRR
PRI
ceee

YRR
vees
deee

sene
cret
seen

1284
.

.
.
'

Sivefiaes
tHyor
[R32 28008
cels
IRESS
1228

12 92T
IR

123

ey

PR

TR

reas

see
ceas

Leas
rene




FIGURE 23 Schlieren photograph of the Caliber .80 (rifled) projectile model
at a=+10° to centerline of flow. The offset strut is used.

FIGURE 24 Schlieren photograph of the Caliber .60 (rifled) projectile model
at o = +25° to centerline of flow. The offset strut is used.
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FIGURE 25. Schlieren photograph of the Caliber .50 (rifled) projectile model
at o = +5° to centerline of {low. The offset strut is used.

FIGURE 26. Schlieren photograph of the Caliber .50 (rifled) projectile model
at = 22° to centerline of flow. The offset strut is used,
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